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(54) SILVER HAUDE PHOTOGRAPHIC EMULSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a silver halide emulsion having an excellent sensitivity/ 
graininess ratio and adaptability for rapid processes by preparing specified core/shell planer 
particles in such a manner that the amt of AgCI in the shell is higher than the average AgCI in the 
core. 

SOLUTION: This emulsion contains planer particles having (111) principal faces parallel to each 
other, and is preferably a silver halide emulsion in which >50% of the whole projected area of 
particles belongs to planer particles having >2 aspect ratio. The planer particle has (111) principal 
faces parallel to each other and side faces connecting the principal faces. In the core/shell planer 
particle having (111) principal faces, the AgCI amt. in the shell is higher than the average AgCI amt. 
in the core and the proportion of (1 1 1) faces of the side faces is <90% of the whole side faces. 
Namely, <90% of the side faces which connect the (111) principal faces facing each other consist of 
(111) faces so that crystallographic faces except for (1 1 1) faces are present by >10% of the whole 
side faces. 
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3T®^i4lAgC l^fij;t,>fci®<. {Bdffi©. (1 

1 1 ) ait***<!ffi:^«i© 9 O^WTrftSCi*!!^® 
<!: -r S>'^ n y >{ blRte-^-i^W-r CI y WbSB¥**L 

[0 00 7] 

^^B^conmit. w^ci^ffi** (111) ffi-cfti^p 

ffilfit^«:^Wr5?LSRJ-CftS, S L < «r:^-^i' hib 

2 Jit±©-SF«te^(c J: t) ±1SBmm<D 5 0 %JiUi*i 
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^*¥^f^J:*i•|tI■rs ( 1 1 1 ) iJ^^ffii^^PM^raifef 

[0008]ia(l 1 1) £^m<Dmcitii>rj: < i 1 

n*. c©2tjt©^a®©ifflra«*Bi#f*«5. 2 1 

9. 7 2 0-^{CfB42©<t5{C0. 0 1 2 wm*jfi|tC-r-2> 
C:<!:7!)iDjtgrft»3. 36«CWi^B8¥5 -2 4 9 5 8 5# 
{CtB«8©J; ^(C ( 1 1 1 ) ^iPBM©IEfif«:^SMrffl 

10 psrsn-o/cffl^ 1 swicc-r-scifcojfigffts. 2|E^ 

B^<Om^HtT:^-^f H:b*i2Ja±©¥®K^-{Cj;"3^a 
i^MS©5 0%W±. Ji?SL-< «e 0%«±. IfCCjf* 

0 < « 7 0 %Ji(±*i 6 n 4 . c c -c^fiife-T-tDaig 

S®)Jf?>0'tCT;^'-i4' hJ:b«#Mffl©^-5^>;»i7;:^a{<b<!: 
ffltSi^K*^ <5.S!l!t-r .5 C <!: *^-C & S . 6 

20 «6ftJ^®J:b^*SKl,ifiJ?$L/< , 6ft?g©^lrW 
S-r-53a©S$©i:b»l : 2^Tf'C$)i>CiiiimtL 

*sf#e>n5©-c. ¥«f4^=■?LS^J{^:^^^s^®^l©5 o%Jii 
Kite Ji^±©)te^^'Cc&^t> 6ns, t;^-^5' f-i:b*s 

OJ^T*i|lfSC/C». 

[000 9] ^ :x^^(o^mmt 2 0 %iaT*i 

it^im^^mt 3 *;U%JiiT> J; 0 W * L/ < « 1 
%iyTt.L/<»o*;i'%-cftS. «['fbl8^W^»5*;i' 
%JW±5 0 ^;u%J^;(T*i»* L < , !f${ci 0 ^/P^JWi 
3 0-=&JU%fclT*ljif*L.C4, iS^ra©iefbtlB^Wfi©^ 
^&©S!«lfll»{i 2 0 %feiT*i»* U < . «FtCl 0 %JWT 

[0010] 2l£«B>g©^iK^^«A g C 1 Sfi(c-:)t,>-c 

t>%aT42S. 3»fcL/<»4fi«iefe{±{cbr. 

-'Nny>{bfiSia^©pm©^»55«J{Cjstl£;ot:t,» 
Slew 4> L < (iXSl^-C^^Jfe^j: 6Df{c»tfeX?i?:?f-5 
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r * -5 T . ^<DW-i^mm^mmi)i 0 *;U%JiU: 1 0 * 
^P*S3^<t«S^W**i 0 ■^)1%IU± 5 *JU%Ji(T-r*4, 

[0012] i' mMom^t^i 

(Cleve, Photography Theory 
and Practice (1930)). 131 

■ x>i?;:.T';>i^ (Gu t o f f . Photogra 
phic Science and Engineer 
ing).IBl4#. 248->-257H(1970 
¥) 4 3 4. 2 2 6-^. I1III4. 4 1 

4. 3 1 0#, |BI»4. 4 3 3. 04 8#. 111114. 4 
3 9. 5 2 0#*jJ:O«35B!|$t¥»2. 112. 15 7^ 

[0013] 3T©i)lii«S*Wic»^?i^^S. 

4. 7 9 7. 3 54#*J«fcO*!|#B8¥2 -8 3 8-^(CiBl8 

[0014] «?i5fiE©Xli«:*5l»r«3|t@!|$i*m4. 7 
1 3.3 2 0-^*Jj:O'[5I»4. 942. 1 2 0#tCiB«R 

coy 9^^^->$ScDi^>^c^,>•y^^>4fflc»Sc:<t, *H 

!i$l¥S4. 9 14. 0 1 4#{Ci3iS©il5p B r-Cl^Jf^lS 
itf^Ci. i|$M*2-2 2 2 940-^{Ciai8©^ra 

5. 2 5 4. 4 5 3#ie48<Z)ffijfia:©'<-:5^®??«ETr 
teOtt^ Ci. 3|fcB!|#i*ll5. 0 13. 6 4 1#i2*8© 

isu p H -cfc c >i ^ c i « . ^^mayw^mLT^moisii 

to 0 1 5 ] *@!l^S=^5. 1 4 7. 7 7 1#. Pim 
5. 1 47. 7 72#. Il»5. 1 47. 773-^, lU 
^5. 1 7 1. 6 5 9#. 11^5. 2 10. 0 1 3#<i 
6C/tCl3J^5, 2 5 2. 4 5 3#^CfB^S©>^<';TJ^+^ 
[0016] ±i^l/fc3TT«8i^±K:^':c;i/*t8:w 

;u©l:b«a:*f $ L- < \t±iSAic^L-c i o 
%JW±5 o*^u%jilT-c*o-c> -e-o^iiaifi-fbSKSW^ 
*si 0't;i/%jy±i 0 o-=eju%fe(T-r*5. *?so<{J 

J^*;U©it*tt:^StC>(tLt:2 0*;U%jyJ:3 0-tJU 
9«jiiT-C*-5r. -?-©¥i^^^t«B^WmA«5 O^^l-^W 
±1 0 0*-il'%JWT-CAS. :^T¥«!K^F-±'^©S^3;J^ 



(3) i|$Pg¥9 - 3 1 9 0 1 8 

4 

Ci{Cj:«3t/a:;l'©R£S»?fJfe*>n«.. 3K©fi^. p 

[0017] JfSK «i^*;U©fi£SB#©pC 1 «3t^ 
T-TAS. <fc'3»«U<»2JWT-C*S, CCTpCl 

«^-^:^•>»^B>C3^>i 1 0 o%jsjs:rsiL/. sio 

10 ©iR-^3f>*sieig-i'3h>iSl£-r4<tL/fcJS^©JSf6:L 
-ci>!it,i3Rt}3©ie*W:i->?gS©3fflft©^!fSi:*:gi»-r 

[0018] *:|EBJ-Cfflt,»?)£:i3&if &■5.-'^□y>'^b^® 
20 ^JiUrtt. ^|feH«Fit»3. 2 7 1. 1 5 7-^. 1^^ 
3. 5 3 1. 2 8 6-^. mm3, 574. 628-^. «f 
MBS5 4- 1 0 1 9#. I§I54 - 1 5 89 1 7-^^{Cfa 
iS3*lfc (a) W^»5^3^x-f•;^S, !|^BaBS5 3-8 2 
408-^. I§15 5-7 77 37#, 1515 5 -29 82-^ 

^(ciatRsn/c (b) 5^:i-msRss^. ?$raHg5 3- i 
4 4 3 1 9#cciais$n/c ( c ) mm^ticimnm-t 
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(d) -rStS^'^Z-m (e)S5i6B«S« (f)7> 
30 *xr« (g) ^:i->r^- e>*a.5. 

[0 0 1 9] !|^{cw$n»^JtL-c». ^*j^r*- 

/tffli»p>ns®siJ©«tti^(cj:-5Tt>s^ts*i. m 

•tii/^O 1 X 1 0--*;UJ-:i±l X 1 0-'-t;uJitT-C* 

[0 0 2 0] *i%?aK:*jc>t:«jp^T-©s*isi-r 4 ( i 
1 1 ) ^^m^7mri,mm\t±mm<oQ o%jwt*i 
(111) E*i?.«(iR3nrt.s5. 
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fc* -'J^> U7' time J: ?>m^WkmMMt^i^^^ic 
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^Uffitcfcws (111) ffioJ:t**tfSor*i&4c 
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ieOWJffi©i:b^-CSlI-:»fcffi«: 1 0 0 rcffi[*i:^Jffi 

{c*jw5 (10 0) E(OJt^-e*s. 1 0 o^^e-e-ofli 

%OW(*^(|iJ®K:*jW-S (111) SOtk^Ai^S; S C 
iCCJtt?,. *:«?8{C*Jl»-CW:^MfflK:*$(^.5 (111) 
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0%iHTi: (111) Wc-rS^S^KOliTSilBT-So 
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[0 02 8 ] 2jE|%H^K*ji,>r. -sp^te^JJifetacia^^t 

Tl>-CfcMl,». ^t4^CD«S{jM8W. mtfJ. F. H 
10 ami 1 ton. Phot. Sci. Eng., 11. 
57. ( 1 96 7)'«>T. Shiozawa. J. So 
c. Phot. Sci. Japan. 35. 213. 

(1 9 7 2) tctaia©. imxaymmn^^wmk^^ 

20 *Sffi3iL{C< < ^c-SO-Ciiil^ (0. 2 5Mmco»S© 
^&^^^cs^ 0-C2 0 O k V«±) 0«^PS»^^fflt,>/c* 

J: «3 fie.nfc!K^(D^*j: 0 , ^^ffijcji* L/riliS:)3tsJ 
[0 02 9 ] *^B^©¥LSiJcDfi*lB#{Cfflt!.6n-S«Sr3 

30 [0 0 3 0 ] -fe'-^^^iffecDiS 

hitfy-^-. r;u:/5>. t}MA-^m<r> 
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40 fflC^SCi^S-C^S. 
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KiiiS-^^^^^Bu 11. Soc. Sci. Ph 
oto. Japan. No. 16. P30 (1966) 
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[0 03 3] *»l§©?LmgSS»B$. 0!litfiffl^^> lO 

fc®-<-5. Me, Ca. Sr. Ba. Al. Sc. Y. 
La. Cr. Mn. Fe, Co. Ni, Cu, Zn. G 
a. Ru. Rh. Pd. Re. Os. Ir, Pt. A 
u. Cd. He. Tl. In. Sn. Pb. B i ^ci'^r 20 

i^S^^. fiS^. 7iiWm3b^(.^t6M& 

r#4«©ji$r*n{*as«n-r*s, Wl;it«. CdB 

r, . CdCl, . Cd (NO, ), . Pb (NO, ) 
, . Pb (CH, COO) , , K, [F e (C 
N) . ] . (NH, ) , [F e (CN) J . K. I r 
01, . (NH, ), RhCl. . K. Ru (CN). 
!5:i**s*if ens. iEfii<k^©';^> Fi L/T/Nn. 

[0 03 4] ^IS^b-^«**fc»>^'>'-JW. TH2h 

^*SS{b-rSA:at)ic^Nny>'ft5j<5R*;^?Bi (m 

HC 1 . HBr^ci') **t»li-'%ny>{bTiU:^ U 
(fi^*«. KCl. NaCl. KBr. NaBr<ci') 

<k«>T#4. $fC7kmmS&i& (^^«. AffNO, ) * 

^.^>B/^^y>^bTJ^*'; (fl^it«. Naci. kb 

r. K I ) ©*^{caS)!niL/^>a-y>{b«gt!i^^<*iil 
[0 0 3 5 ] ?|4Si|*f|=®3. 7 7 2. 0 3 1#{£:iE«a$ 50 
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fln-rs:^j4fcWffl^cJS^jii5*S. S. Se. TeJ^W^CC 
[003 6 ] 3f:^Bj©^Nay>{b«B!fii^(*SiJ551tSi. -b 

7ciSffli©iJ>^i < i*) 1 o^^''^py>^b^R¥Li^pJ©s^3£I^i 

©&'S©X^rificrCi*ST'€fS. 2®Jit±©ifiiaijS 
*iffl*^-t*«>Ci{3:ff*Lt», i'©ISr'fb^itffl!r-5 
Jft^tc J: ot:ffi<? ©4f 7'©?|^J«ri)IK-r-5 C i-WTt 
S. *4^©rtS|}(Ub^t9ffli«*^at)jitf5f-^7-. fijr^^^ 

it®^*f^S*'r:?'*s*S. :*ai9©?LS'J«Sfl<jU:i£;i; 

T{b^ie®«®tB0f*®*cid3r*s*i. -mictffi 

[0 0 3 7 ] :^^BMV0t L < HJfiL/ 5 Ht^i^mO- 

■C*«3. S^^x-a;^ (T. H. J ame s) m. tf • 7 

f<J, 1 9 7 7!¥> (T. H. James. The Th 
eory of the PhotographicP 
recess. 4 th ed, Macmillan, 
1 9 77) 6 7 -7 6M(cgEH!idn^)J:'5(cr£14-e7 9^ 

d'D-yi.- 1 2 0#. 1 974^4,^. 1 20 0 8: 
. ^^;^^o_j^^_ 34j^ 1 97 5^6 

.g. 1 3 4 5 2. ^mm^frnz . 64 2. 3 6 1 [51 
»3. 2 9 7. 4 4 6#. I5III3. 7 7 2. 0 3 1#, 
liIS^3. 8 5 7. 7 1 1-^, I5IM3. 9 0 1. 7 14 
#. I5IM4. 2 6 6, 0 1 8#. idjzUmmZ. 9 0 
4. 4 15#. tSLmc^imm \ . 3 1 5. 7 5 5# 
(CietSSn^>J:5(Cp As 5~ 1 0. pH5-8*JiDf 

iaS3 0-8 0'C{c*jt,>-c5Sj|. Hzu:^. 7";u;u> 

e^. ^'N-^i^'^A. •;s?'j7ASfc»cn6itaiSij©is 

«, 5fe. a^. v>-vi;='i;A, ue^'i7A^©M^js«?: 

ffll.»iCi*l-C*. tp-C«>#{C^i9)S. >'<^i7'?Alt® 
*}<J:cm#©fifffl*iW*LC>. ^ieS!©ti^«:«. mt 
*';'i7Ai'on5}--u- h. * y 'J>a:*-- yg^jt 

ffll,i5Ci*«-C#.5. A^b^!^«-'>'^t;'i7A2 
11*S/£:«411©*a*Si*-r'5. LCw^•^i;;^^A-^b 

^«R, Pdx, a)^:«R, Pdx, -r^fesn*. 

[0 0 3 8 ) :a»9*JtC{a. K, PdCl, . (NH, ) 
. PdCl,. Na, PdCI, . (NH, ). PdC 
I, , Li, PdCl, . Na, PdCl, S)t«K. 
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[0 0 3 9] mw^mmtLx. ^^^^^^ ^^^i-j^jRs^fb 

aif:i.>mit^m*sJ:U^mi^PFm3. 8 5 7. 
7 11#. |g»4, 2 6 6, 0 1 8#*iJ:0'|5l»4. 0 
54. 4 5 7#K:iB*83n-r(,>-5«fcSI^W{k^?:fflU 

riffyyi;>. T-if 5i»©ci#. 
fcoiL/rftie)n/c{b-^*iffli,>6n-s, fb^s^jsij 

aSSiJCDWi, ^l4H1#it^2, 1 3 1. 0 3 8#. 
3. 4 11. 9 14-^, IrI^3. 554, 757 1$ 
IgBSS 8- 1 2 65 2 6#*J<J:0'Sirjai4^7 y r:?S 
fLJIPKb^J . 13 8-143 HtcfB«2$n-ri,>4. 
[0 040] stc^^BCD^LS'Jti^ieiiR^flfffl-r&C i*sjhF 
SL.t,>o ^JfJSS'JfiDW^L't^Sil.r-'NDyXbfiBl* 
1 X 1 o-*~ 1 X 1 o-'-=eju-c*f3. 3e>(c»$ 

1 X 1 0-' — 5 X 1 0-'*;l'-C*S. vN'-^i?-? 
Ajb^©»* L/t,^ffiH« 1 X 1 o-'-5 X 1 o-'*;u 
V$>i>. 5^3^->y>■fb^*■5)C^*•^2^y->T>'^b^!a 

©JlFSL/l,i«SH«5 X 1 0-'*ii3 1 X 1 O-'-t^U-C* 

[0 04 1 ] *:^©^Nay>-fb8ltit^:c*tt-r«fflr 
4JTSUi»5ftl|ttffli»i««^^a->'>'(blRl 1 x 

1 0-'~ 1 X 1 o-'^JU-e**?. SetCSfS L/UOW 1 

X 1 o-'~5 X 1 o-'-=e;ur**, 

(0042) *^ie<D?L^J{C*f Ur}?4 UO»itI!S!^<t L 

HzU-Z^SR. N, N-i'i5^;H»UyJ^^) , Hzuy 
^rh>S. -bU^rs KS. ^O-feUWb^i^iffltiS 

[0 043] *^©>'Nay>'ffcfflmsiJ**4^fiS«> 
ite^?i5^f*r*>-ofb^*tfi8iStr*-5i,Hifb^iijaii4>. *4 
i,>tt{b^tea;fii«:S7ci9Hii-r-5 c n,^. c c-c 
fiTci^® i tt^N o y ^■fbSBSLS'jtcSTciifiasij* 8i»n-r 
i&l^&tmttii p A s i~7©(gp Ag©a:ffl 

tmttli,pH8-^l l©;SpH©#Hm-C^S3-l*-S. 

* 2 ':>&.±<o:frmimm-r 4 c <b t r# -5 . 

[0 044] ii7nieiSS'J*aS«I-r S:^j*«ii7citj8kD U 



(6) !|$Ba¥9-3 1 9 0 1 8 

10 

©ji7c*t^®s^J^ra^rml ^ s c i * . s /c 2 ««± 

?). im<WVfW5, 3 8 9. 5 1 0-^tCfSt8OT;U+- 

10 ^^^yMbagl*J^S•3 1 Q-'-l 0-'^)U<D 

[0 04 5 ] jS7cliJ3;^JW7K*-5t»«T;i'3-;US. if 

-C*j#. cn?>®*;^^««rffl^>■c-'^ay>^b^B^fi^=■*it 
®-SbJ6TfcJ;i,>. afcte^fiSfitcff oTilTcii/ffiSiJO 

[0046] 2is^w©a.stj©»tjtxifi*jcffiics*-r4Si 

lb^fiJ*ffl(,>^Ci*sjif*L/t^ SRtC^t-rSKIb^Jitt^ 

<b^*co. !!^^c>'^ay>-fblS«i^^cD?gfiSJa^i*^J:c/ 
{b^it!ffl!iaii{c*jursij*-r-5 **>^^)r^«>'J^)^caBte^ 

owKtmtbrit. 3aBfi^b**iBj:cjf-€-©#*n 

!B5 NaBO, • H, 0, • 3H, O. 2Na 

CO, • 3H. O. . Na. P, O, • 2 H, O. , 2 
Na, SO4 • H. O. • 2H, O) . •^)V:i-=¥->mM 

K, S. O, , K, CO, . K, P 
, O, > . ^Ji^firi^mWit^ <WA«. K. [T i 
(O, ) C, O, ] • 3H, O, 4K, SO, • T i 
(O, )OH-SO, •2H, 0. Na, [VO 
40 (O. > (C, H. ) , ] • 6H, O) . a-T'^jt/^B! 

mm^it, KMno, ), fa^m^ (m^it. k, 

[0 04 7] mm<Dm<tmturit, p-+y> 
tj: i-©+ y >s> 3twK^ja$,a#K)& i'owajSK^b 

tSti''>py>S:0cHi-r«<b^ (ma. N-r/n 

50 LtPtfen-s. 



n 

[0 04 8] :*^CD5?t L/C»K{bSiJ». tV>. mm 
mm^^ 0627657A2 mm.(0'^ a 

ifiB$K:*^ «t*>*> e> js^•cffil > -5 

[0 049] *»Hgtcffii»6ns^x?L?pj«:t*. m9m 

JHS> T 5 > h 'J T -^^y h T 

ffl (itfcc 1 -7x::.;U-5 ->;l'*:?"hr- h^'/-;l/) 

"Kj ; Ttf -<>'r>S. I- UTtf-Y -r 

h-7T-tf-r>7^>3S (^#{C4-t Ka+->E^ (1. 
3. 3a. 7) f^h-7T1f-<>f >S) . •-i>:S'T-!f-r 

fHihmc. i5.<©^b-^**nii-5ci*<t?#s. fci^ 

«?Ka!|$fF»3. 9 5 4, 4 7 4-^. 151^3. 9 8 2. 
9 4 7#> i|^BS5 2 -2 8 6 6 0#{CBBte$n/'c<>© 
€:ffll>SCi*iT?*.5. ^?*L/l,>{b^!^®-ot{:!)^pgBg 
6 3 -2 1 29 3 2-^{CiE*85nfc{b^*JA-5. 

mm^, *i5fexe. 7i<m^<o^Wim. ■fb^itjsiir. {b^ 

?)l»±*jJ:c/3c!S{bJar«4»31-r4J(i«1-ic. «i 

[0 05 0] *^{cfflt,>6iaSlt«3yfl«. 



(7) !(tBg^9 - 3 1 9 0 1 8 

. 12 

>SE, fu-;i/:6f. 3^+■9•v^-;^=K. ^ry-ju^, -fe 

U'^'y-JUS, ^£5^^/-;U:K. •f-h^y-;ueE, b'y 
yv^^ci' : cne.©^«:flg8gs:i^{b*JR3S*im^C;ft: 
^ : Rt)fctie><D^{c^#»«|^{b;Ka5iB*saii^LA:1^, 

[0 0 5 1 ] > ai^T->fe*S/t«1S^y ai/T-> 

'/•;i/>-2. 4-s/a^>^. 5=-ri/';i?>-2. 4- 

5-6 ^mmm^mmr * c <t j&i-c * 

[0 05 2 ] c:ne)©*t®tsjR«mJ4icfflt»rfcJ:t,» 

20 ifi. ^n^©ia^i*«:ffli>rfc<fc<> ti®e5R©ia^-t*- 
«!|$(c. ^feJ»®©swrL.tf L-Wfflci^ns, ■?-©f^ 

^«3|tH!f#i^^2, 6 8 8. 5 4 5-^. rSI»2. 9 7 
7. 22 9#. 111^3. 3 97. 06 0^. |5I»3. 5 
22. 0 5 2-^. 13^3. 52 7. 6 4 1-^. |gIII3. 
6 1 7. 2 9 3^, ISIII3. 6 2 8. 9 6 4-^. lUH" 

3. 66 6, 48 0#. 131^3. 67 2. 8 98#, |^ 
mZ. 6 7 9, 42 8#. 15^3. 7 03. 3 7 7-^, 
mmZ, 7 8 9. 3 0 1#, 151^3. 8 14. 6 09 
#, |gISit3. 8 3 7. 8e2#. ^^4. 0 2 6. 7 0 

30 7#. imm^m i. 344. 28i#. ei^i. 50 

7, 8 0 3-^. i|^BS4 3 -4 9 3 6#. 11153-1 2 
3 7 5-^, ^mmbZ- 1 10618 1^52-10 
9 9 2 5-^CCgEjS3nTI,>4. 

[0 0 5 3 ] «!SfeJRii4)(C. -ttlSS-^TfeiefiRf^ffl 

■c* s i ftie.nr c» 4gisijpj$i©*n{5i^t s©K-c* r> -r 

<><i:t^. fc-3i<>#jl{ctt{b^*eJSK0^7«ii*M3sT 
40 ©B#»!{C?f^ifcn-5«l. *Hi|#f|:^3, 6 2 8. 96 9 
*5j:CJfPI»4. 2 2 5. 6 6 e#{CKj»3nrt,»?) 

J: *> icif^vummt. mnniicmsa b»3fcitsR*^ b^as 

ilRl^fC?fi^j:5Cife. #18885 8- 1 1 3 92 8#K: 
13*8 3 n-C t,> S J: ^ K{b^J«i3i(c5feSi r 5 C i 

W*. */c>'Npy>^bliti^tt«R4fiS©^TS?k:as»nL/ 

4. 22 5. 6 6 6#CC»7nSn'Ct»-SJ:5«:cne.© 

ttneYb'^iBj^^it-casftir.sci. fiP%c:<T,6©{b^ 
©-aJ^^b^JStc^tsi-^rjjsjob, sisp^fb^isffi© 
50 i^-vwmr 4 c i pjtiT* 0 . ^imm 4 . is 
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[0 054] ss»nffi«. >'^^y>^fclB i -t^u^o . 4 x 
^fsoc^^^^y>^b^g^^^1^-^xo. 2-1. 2mid<d 

ti^«*rj5 X 1 o-^-Z X 1 o-'^;U3&5J;^)W?*"C* 

[0 0 5 5] :$^§m(fcm-ti>^-^uy>im%mifC{t. m 

miMM^ RD 17643 

1. it^i^mi 23M 

2. m&±m} 

3. »7fe*«iS»»J. 23~24H 

4. it a m 24M 

5. ;6>^»9I»±S>J 24'-25M 

6. 7t®iKSffJ. 25-26^ 



7. 
8. 
9. 
10. 
XL 
12, 



@g J@ ffj 



25MtrflI 
25H 
26M 
26M 
27M 

26~27M 



13. ^^^^-yp 27M 
I»±SIJ 

14, V-;; hm 

nP^fSO 565096Al#(199 3^10>gi3H 

rtfcsmm t c ntcst^is-r 4iEs«8ffl&f *j*jisTSo 
[0 05 7 ] 1 . mmm : e 1 m2 a - 3 5?f. e 1 m 

4 Hf-6 2M1 4?f 



2. ^^mm : 6 1H3 6-4 0?f. 

3 . mm^bmt^m • e 2 h 1 5 - 1 stf , 

4. >'^Py>^bfiB^^ay>ilfl^ : 6 2M2 1 "2 5tf. 

5. ^^^y>>fl:$Rite^s^S: e2M2 6-3 0tT. 

6. >'>n^>>fbfig«4^1f-YX: 6 2M3 1 -34tf. 
7 . *l^J*(jg& : 62M35-40?T. 

8. >'^a>5^>^ba^^1^-<X»^fE : 6 2H4 1 -4 2 

?»»a^JOffiffi R D 17643 

1 . ib^i^mi 23M 
2. 

3. ^^t^ifflSfJ. 23'-'24H 
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D) Iteml7643 (197 8^12^). 1^1 t 
eml8716 (1979*11^) t em 

3 0 8 1 1 9 ( 1 9 8 9^12^) tcfattsnr^jo. 

[0 05 6] 

R D 308119 
996H 



RD 18716 
64SMaiffl 

m ± 

649M*«B 

649M*«B 

649M^Fffla-- 
650H2E«B 

65lM^ffiB 

PI ± 

650M:e«B 

m ± 



996^-^ 998^ 

99856 
99SG--100CC& 

1003aE'^100J& 



ioo2;& 

ioo2;& 
1004:6-- 1005^ 
1003:6^10046 

10062E-- 10066 

loos^'-'iooeS 

lOOe^e-lOOTZE 



ioo82E--ioog£ 
9. ^«4^: 62M43-46?f. 

m n^cDp^simm. : e 2 m4 7 ?t- 5 3 ?f . 

IX m^l<Dmmmf&^ ^ y : 6 2H5 4tf-6 3H5 

12. #L»jcD!B5ajRya • it^m^ : esme-sn. 

13. ?LffJOii^ffiffl : 6 3 H 1 0 - 1 3?f . 

14. ^^64±*L»J : 6 3M 1 4 - 3 Hf. 

15. $m^\SL^^}: e3M3 2-4 3?f. 

16. ^^SiRfi : 6 3 M4 9 - 5 0^f . 

40 17. wMmmmm: ')'^-^ - y'^x^u-v^ (r 

D) Iteinl7643 (197 8^12>g).IUIt 
eml8716 (1979^1 1>^) SC/El I t em3 
07 1 0 5 ( 1 9 8 9^1 1^) tciBt83nrfe»3. T 

^ [0 05 8 ] 

R D 307105 
866M 



RD 18716 
648M:6«B 

648M6ffl 

648H:6ffl'> 
649S:6ffl 



S66-- 868H 



(9) 



O^mW-Q - 3 1 9 0 1 8 





15 






16 


4. 


it a SRJ 


24H 


647H*«B 


868M 


5. 






649H*ffl 


868^ 870H 












6. 








873M 








650M2EffiB 














7. 


;^T'^>fiSitSf'J 


25M*«B 




872M 


8, 




25M 


65oS:&«B 


872M 


9. 


^ m m 


26M 




874-- 875H 






26M 




873-^ 874H 


n. 




27M 


650M:&«i 


876H 


12. 




26~27M 


650M*ffiB 


875-^ 876M 












13. 




27M 




876— 877M 












14. 








878-^ 879H 



18. !i';UA7';Uf=t F;^*'^>i^i'- : 6 4M5 4 - 5 

19. y;l/*7'h^A^-fe<3E)5±^i: 65M1 -2^f. 

20. *>A?.-l*»J3f]KaSRI : 6 5 H 3 - 7?f . 

21. feSR : 6 5 H 7 - 1 0 ?f . 

22. :<7-7"*^7'7-±«a: : 6 5M 1 1 - 1 3tf. 

23. -/in-, v42r>irSiyt->r>:«7:?'7- : 6 5M 1 
4-2 5?f. 

24. 6 5H2e-28^f. 

25. SttfelSfefeSKJ^fiS^T"^- : 6 5H2 9 - 3 1 tf. 

26. F*:?-^- : 6 5H3 2 - 3 8tf> 

27. : 6 5H3 9-4 4tf. 

28. igiaiSj^Sfcttl*7'5- ; 6 5H4 5-48tf, 

29. miSli&miltktiiiJZf^-' : 6 5M4 9 - 5 3^f. 

30. -e^^feOD 1 R^i^y-r- : 6 5M5 4tf-6 6M4 
?f. 

31. *:^7-^tJc^ffi : 6 6H5 -2 8tf. 

32. WBISiJ ' Kf*iO*ffl : 6 6M2 9 - 3 3?f. 

33. mtcofm-. 6 6H3 4-3 6?f. 

34. m:ssm!^tmmi3L&: e6M40^f-e7Hl 

35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 

43. 
44. 

45. 



^^yfm: 6 7M3-8tf. 

m»9ikm±m e 7M9 - 1 itf. 
mmmt^mm ■. e 7 h i 2 - 3 o?f , 
mmmma^i 67M3i-44ff. 

SteifflS: 6 7M45 - 5 etf. 

nmmmas^: e 7M5 7tf-6 8mi 2tf, 

68M1 3-1 5tf. 
K Sie. : 6 8H1 6?f-6 9H3 1 



: 6 9M3 2 - 4 Otf. 
7m. lO;^. SS-fb : 6 9M4 Hf- 7 OMl « 

smmmt. mm •. 7 o h 1 9 - 2 3ff , 



46. ^mmmuf^m 70M24-33?f. 

47. 31«Aftffl2aS : 70M34-38tT. 

48. U>Xf^7 .f Jl/A'v.CDWffl : 7 0M3 9 -4 Hf. 

20 KiHmfFne 0 26 oo#^M:iaaao. 2-f 

CO 0 5 9 ] 

[0 06 0] (ffiSS-SiJatOia*!) KB r 4. 5s. 
i$I^'i=-fil 5 0 0 0O-J^75=->7. 9g*^tf*?g?Kl 
6 0 Om 1 *4 O'CtC^^^ly/c. AgN03(8. 
Q e) A^mtKB r (6. 2 g 4^::^;!/^ a; 

-y ha-C4 O^WtCtofciJ^^niL/c. •fef'79^>3 8g* 
40 maOtct^, 5 8"CtC^L/3t. AgrN03<2 19 
g ) i K B r *^?r ^^r^^bi^ * h STaEfiSO 

«L&*i?>4 0^3'MfCtofeor^»nL/fc„ CCDB#. tgm 

^LMk. •^'y^-l^ibO elm^. 4 0°C-CpH5. 
8. pAg^l^;U. H'y^yiSO e-^^L. ¥i^R 
tB^BSO. 6Mm> RtiSSCDiaKHSfta2 0%. JjH^ 
J5*0. 1 0 Mm. ■sp^rJX--^;' hibe. KDW-mSl^ 

[0 06 1 ] (?LJIfiJA®fS;ffi) ffiSlSiJa * 1 0 0 s . K 
50 Brl. 9 g. •e-5 5^>3 8 g*^tf*®?Kl 2 0 Om 



(10) 

17 

mbtcm. AffN03 (8 7. 7 g) TK^iKB rTk 
J*0r-4 OmVtC«-9/Cc -e(^aAgN03 (4 2. 

y'i?A44mg<i:AgN037k^Jft4J3SflDLt:, ^ 
Sffl*--! OmVCCiH»U/c. ^(7)f*il«<7>*?5fe*?f 10 
Ci. 42^^>«rSRtinL40"C-CpH5. 8. pAg8. 
8CCiBSSjb/c. CO*LSiJ*#LMAiO/c. 
[0 0 6 2 3 (SLSTJBcDMffi) ffi?LSiJa*l 00 g. K 
Brl. 9g. -fe'^^^a 8 g%^tf;rK?Si8[l 2 0 Om 
I *7 8-ac«%JSfiiL/c. -K{t5^:i-JSJR2mg%m 
»DL./cf*. AgN03 (8 7. 7 g ) 7k;»«<b K B r 

harS&fi»niiL^c:^i6 4 Borate 

*fLr-4 OmVCC«o/Co *CD«A g N O 3 ( 4 2 . 

6 g ) 7K?g*R<!: K B r Tk^iffi* y 1 7 20 

ffiic*tL/T + 4 OmVCCffi-o/c, x^;l/^2^x;^^^>g^ 
';^7A44mgiKB r;^«S«*aR»nLr. mmixL 
1 OmVtCgaSSL/Co ^(Z>t«ii^tO*?Jfc*m^ -fef 
5^>*8Si»0L4 O'Crp H5 . 8. pAg8. StClH 
SiL^to CCO?lS»J«:?LS»JBiL//to 
CO 06 3] (S^FJCCOSij*) aaSr»Ja*l OOg. K 
Brl. 9g. 4f^^>3 8 g«r#tf*S?Sl 2 0 Om 
l?:7 8'CK:«%ja«iO/Co -K^t5^*mSR2mg*IB 
flnU/cf*. AgN03 (8 7. 7 g> Tk^iKB ttJc 30 

h SESflDiS U JftTJji 4 6 ^S^ffltc 

*fUr-4 OmVtC^-^fco *©t*AgN03 (4 2. 
6g) 7K;®?ffi<!:NaC 1 «:^JU%r 2 5 %^t^K B r * 

hsferi 7 urates-? "ca^JtHlL/c. 
CCDB#4aS{4*tS«I;^ny ;U^ffitC?PtL/r- 4 OmVic 
S-^/t, x^;l/^:tJ^J^^^>K:^ H;*?A4 4mgiA 
gN03:4c^«r?R/jnLr. i8m{4«:- 1 0 mVCCig$S 

L/fco *o^«<D*afe«:m\ 'tf'5^>*8is»ni>4 0 

"CrpH5. 8. pAg8. 8(cmmLfc. COm^l^ 40 

[0 0 64] (?LS>JDcDSffi) ffiSLSfOa*! 00 g. K 
Brl. 9g. -bf-^^^a 8 g5r$if7k;^ja?l 2 0 Om 

l*7 8'CtCffi^JBSiLfco rK<fc5^:^-J^}R2ing?rSS 
»Pl//ii?*. AgN03 (8 7. 7 g) *;®ffiiKB FTk 
;Sift?ri$^::^>'Ui;^x h;ffir8£ffijpi$L^j:7&^si3 4 6^>mtc 

MUX" 4 OmV tfCU-ofc. ^(D?tA gN03 (4 2. 
6g) TK^JStNaC 1 ^^iL'%r2 5 9^#tfK B r 
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/Co -€-c^)f«ji;^CD7ki5fe*tfC^ ■1^^^>*?^»PU4 O'C 
-CpH5. 8. pAg8, 8(CMKL/Co C:<D?LS*J*?L 

[0 06 5 ] (*LS»JEOS{ffi) ffi?LffJa*l OOg. K 
Brl. 9 g. •fe-'^^^a 8 g*^tf*;^JKl 2 0 Om 
l?r7 8"CCCffi-^JBif b/Co -K<b^:i-J^»2mgS:}3l 
flOL/cgi. AgN03 (8 7. 7 g)7K^iKBr7k 
h j*rSSS»DilO)i:*i^E> 4 6^3^f«^ 

*fLr-4 OmVCCfi?ofco ^E-CDf*AgN03 (4 2. 
6 g) ;^c^?$iNaC I *^>»U%-C5 0%#tfKB r* 

ymx I 7 ^mi'cm-oxmimLfc. 
c (Dm^miiL^mm tsuji )\^nm^M Lr-40mvtc 

h U^A4 4mg<f:A 
gN037K«S^S?*^J!jnLr. fiB^ia*- 1 OmVtCiaS} 

b/co -ecD^^cDTkgfeim^ •fer^^>^jss)!jnL/4 0 

'C-CpHS. 8. pAg8. 8tc8BSiL/c, COD^LOT?: 

[0 06 6 ] (*L»JFO»t;ft) «?L»Ja*l OOg. K 
Brl. 9 g. -fef^^^a 8g*^07KS*ffil 2 0 0m 

l*7 8'acffi^}gi$L/Co -K^b^=rJSS2mg«:ai 
SOL/cf*. AgN03 (8 7. 7 g);+:^tKBr* 
;ffiffi*5^:/;L'i^:i: h;S'C*attJiSb>i:Cii6 4 e^JMtC 

>E*LxT-4 OmVtC«o/Co -ecD^AgN03 (4 2. 
6g) TK^ffiiNaC 1 «:^;l/%r5 O^^tfKB ftK 

m&^^':rjii>:^y hmvi 7^raccieot:gsflno/c. 

C <DB#JRS{4€rflaflI;^ a ;Umffi«:*f LT + 4 0 m V 
«o/Co x^;l.^:t:?i;l/*>K:M>y^A4 4mg^K 
B r*^ffi*?SttJL/r. SRmm-l OmVCCiHSb 
/c. -e^D?*il«<D*i5t*m\ 'fef^^>€:aSJ!lDL4 O'C 
rpH5. 8. pAg8. 8(^m^LtCo C(0$i^ii% 

[0 0 6 7 ] ?LffJAt^^i^mB^S 1 , 3 0 Mm. 
T:^-ci7 hike. 8. ^l^^B^SO. 7 9MmW« 

iKSSCD7 0%Jit±«:tSferc>/fc. ¥Lff(IB;&i6Ffc?LSiJ 

A i mm -:» /co 

[0 06 8 ] ^LafJAtectDfBfcJiM^ftiKi^-teT'r. ?L 
^JC7lP^F«3irtBE*3:^fiRSCD7 1 %r^':«i;l/(DfiRS 
?&i2 9%cD:3T/^>:c;U?L5»Jr*-D/Co ?LS»JC*5i:0'D 
^i=iT*i#B*ffc«Br. i^x;U(Dt&{bJB5iSffi305 2 5 9^r* 

^{bSSr^'x ;KDie{b!B??5S*J 5 0 SiSMfbiR 

[0 0 6 9 ] f#6n/cte-?'tCOtirJf$H^8 - 2 9 9 0 

4 6cie«807^^se^r3te^Jffi<D ( i i i ) Mtk^^^ 
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tscfccKFoffiiJE© (111) mitm*i±f9m<oQ o%m 

(111) i*aD?ra!te-rs6-5©«ijM*i3£Sic ( i i 
1) ^^mtmntmnvi£.t>-^-zi6<o. m^-^ic (i 

1 1 ) ffil:b**S9 0%*a;iri,»fc. 
[0 0 7 0 ] «,SIJA*»^F*5 S'CfC^L/, 6m-f 
yt^-^AZ*'; 'i;A. T>tKn-5. 5" -i^i^ua 
-3> 3' -t:^ ( 3-:^;i/:f>:/?^;u) 9^T->T->7K [0 07 3 ) 



Cli) #^§¥9-3 190 18 

20 

CO 0 7 1] 9LMAi)i^F liCr>\,>rn^W-8 - 1 1 0 6 

0 5 (ommm i tmMk<om^'S:m^m^UM i e> e ^ 

[0 07 2] Ctltb<DU^iC-k>i^ h y h 'j-mm^t 
(1/1 0 0^^.0 ^^A. T5ECD*^-31|Ri0.a«:ff-5 

















37.8'C 


25ml 


loy y h Jl/ 






38V 


5ml 


4»; h;l/ 






38V 




4 'J h;U 






38V 


30ml 


41; y 




20# 


38V 






tK i5feC2) 




38V 


30ml 


2V y h )l 




2m 


38V 


20ml 


2V y h 


fig 


1» 


55'C 







8?aSSSO'7K8fecDSXfi«-en-en (2) ;Ei>6 ( l ) 
^r^aje^S (2) ^»Ab/to 







( g ) 




5,0 


6.0 




4.0 


5.0 




30.0 


37.0 




1.3 


0.5 




1.2mq 






2.0 


3.6 




4.7 


6.2 



7k«:»n^T 
PH 

1. 3-i>r^y:fuj^>2asm 

r>^-r7K (2 7%) 
mm (9 8%) 

7k?:*n^T 
pH 



— 



10.00 10,15 
144.0 206.0 



*i7An7kie 



2.8 
84.0 
17,5 
10.0 
51.1 

1.0'; h;l/ 
4,3 

50.0 

5.0 



4,0 
120.6 
25.0 
1,8 
73.0 
1.0»; y 
3.4 

ffl^JR ( e ) 



25.0 



(12) 



21 



T>*-T* (2 7%) 
PH 

(TKiJtTK) e?BE> 

• -'^-;^ttST>-'^*-^■Y h I R- 1 2 0 B) i, OH 
-4 00) ?:?E«L/c?gJ5RJC*^A(ca7KLT*;l'V^7* 

;^;^•?'J> (3 7%) 



12.0 
290. Qui 



- 3 1 9 0 1 8 

22 
20.0 
320.0ml 



e.Cml is.Qml 

i.oy f h;u i.oy h^u 

6.8 8.0 

nq/y hJlt^SMi- "JA 1 5 0tn<i/'; h JU%aS 
10 Sniyfc. C©}ffi©pH«6. 5 — 7. 5©®H;cAo 

(m{4g) 

1.2 ml 



I^MffittSiJ [C,,Nii-O-(CHiCHi0),,-H] 
pH 

[0 07 5] n&Jms^cDU.U'&Winy -f ;u^'--r?ftea'J 

SL/c. iSettiA^^fJrfiaJ:'? 0. 2ii5U?fiK*-^iS 
S^fiCDjijar SSe L , Si:*4 1 ®fii«r 1 0 0 i C ftm<0 20 



K*4i {itmi) 1 0 0 

i«*if2 ( « ) 10 4 

sms (// ) 112 

(*^BJ) 1 4 7 

ums (itmi) 1 1 1 

K*46 (2|s«?3) 1 6 2 

[0 07 6] C©if^:^A>e>B^6Ai!^C<fc'!>tC~>x;U©Ag 
C 1 ^3!)i3rcDA e C 1 ^J: •J tllS< . fiM© ( i 
1 1 ) SJt^*lfflM:^i*®9 0%tiT-C*S*»HJ®K 



30 



0.4 
1.0 

1.0 "J b)i 

5.0-7.0 

58 [0 07 7 ] (mmm2) 9miF%mmmi t^mtcm 

[0 07 8 ] (HaiS^S) 1$§8T8-2 9 9 04®||iffi 
0!l5 iCSLn<DM,n- 1 0 1 ©m 2 m<DfLmL<ORt:><0(,C 
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